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supermassive objects in, 351 

synchrotron radiation in, 
332, 344, 346-50, 352 

thermal emission in, 322, 
344-45, 350, 353 

variability of, 321, 329, 
332-35, 338-42, 345-49, 
351, 353, 355-56 


visual magnitudes of, 323-27, 


334, 336, 340, 346 
X-ray emission from, 337, 
341, 343, 346, 350, 356 
Albedos, planetary, 63-64 
Alfvén Mach number, 225, 
227-28 
Alfvén velocity, 186, 227, 230, 
292, 295, 297, 301, 308-9 
Alfvén waves, 256, 270, 292, 
295, 297 
Algol-type binary systems, 155, 
157-58 
Alpha Herculis, 269, 277, 279 
Ambipolar diffusion, 303 
Angular resolution, 167-68 
Antennas, 491, 494-96, 507, 
524 
Antenna temperature, 491-95, 
503-7, 522-23, 529 


AO 0235+164, 333-34, 338-39, 


342, 350, 352, 354 
AP Librae, 338, 342-43 


Arcturus, 448, 450, 452, 
472-73, 476-80 


Asteroids, 78, 89, 105 


composition of, 69-70, 72 

observations of, 43-44 

surfaces of, 43, 45, 66-69, 
71-73 


Astrophysics, development of, 


1-13 
Atmospheric interference 
with background radiation, 
490-91, 497-502, 507, 
509, 512, 514, 516-17, 
521, 524, 531 


Atmospheric transmission 


windows, 47-48, 51, 
57-58, 61-63 


B 


Balmer lines, 232-33, 238, 264, 
331, 336, 365-66, 369-72, 
375, 377, 446, 449-51, 
456, 463, 476, 481-82 

Bandwidth, 51, 53, 70, 491 

Beta Draconis, 468-69, 475 

Betelgeuse, 265-66, 268-69, 
273, 275, 449, 474-75 

Big bang, 399, 414, 427, 489 

Binary stars 

Algol-type systems, 155, 
157-58 

cannibalism in, 365 

chromospheres of, 476-77 

detached evolved systems, 
121, 135, 140-43, 159 

detached main-sequence 
eclipsing systems, 
121-22, 124-31, 133, 
155, 157, 159-60, 365 

double-lined eclipsing, 
142-43 

eclipsing, 115-16, 119-31, 
140, 142, 153-59 

flux ratios in, 132 

light curves of, 116, 121-23, 
140, 142 

light ratios in, 122-23, 133 

line intensities in, 123-24, 
134 

mass ratios in, 142, 147-49, 
155 

OB eclipsing systems, 121, 
133-38 

orbits of, 122, 135, 146-47 

inclination of, 132, 140-41, 
143-155 
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radial velocities of, 122, 142, 
145, 153, 155, 158 
reflection of light in, 122, 
155, 158 
resolved spectroscopic, 121, 
143-44 
semidetached eclipsing, 121, 
135, 140, 154-60 
spectroscopic, 116, 142-44 
tidal distortion in, 122 
uncertainties in deriving 
physical parameters of, 
124-25, 134-35, 146-49. 
152-55, 159 
visual, 115-16, 121, 146-54, 
159-60 
Blackbody spectrum, 491, 
497-98, 500, 514, 516, 
519, 527, 545-46 
Black holes, 212-13, 333, 351, 
355, 542, 548 
Blazars, 321-23, 333, 337-38, 
341-43, 345-48, 350, 353 
BL Lacertae, 329, 336, 338-40, 
342-43 
BL Lacertae objects, 207, 
321-22, 332-33, 338-42, 
350, 353-54 
Bose-Einstein spectra, 546-47, 
549, 556-57, 559 
Bremsstrahlung, 313-14, 
350-51, 387, 540, 547, 
550, 553-54 
Brightness temperature, 342, 
347-50, 352 
B2 1308+326, 333, 338-39, 355 
Burnham’s nebula, 239-40, 242 
BY Draconis stars, 476-77, 
479-81 


Cc 


Capella, 142, 145, 160, 448, 
454, 457, 461 
Carbonaceous chondrites, 69, 
72 
Carbyne, 267 
Cassiopeia A, 229, 233, 241, 
257, 418-19, 433 
Cayrel effect, 441, 444 
Centaurus A, 168, 172, 185, 
195, 197, 203, 209 
Cepheid instability strip 
see Cepheid variable stars, 
pulsation instability strip 
for 
Cepheid variable stars, 15-39 
beat, 16-20, 27, 36-37 
binary-system, 15 
blue loops in evolution of, 
18, 20, 27, 38 
bolometric corrections for, 
38-39 


bump, 17-20, 26-27, 37 
bump phases of, 26 
calibrating, 16, 22, 37 
Carson opacities in, 20, 22, 
25 
Christy echoes in, 25-26 
color effect in, 38-39 
color index of, 22, 38-39 
colors of, 21 
convection zones in, 27-28 
density gradient in, 18-19, 
27 
double-mode, 16, 18, 26-29, 
36-37 
envelope structure of, 19, 22, 
28, 37 
first overtone mode in, 27, 29 
fundamental mode in, 16, 19, 
26-27, 29 
heavy-element content of, 18 
helium content of surface 
layers of, 18-20, 22, 
27-29, 34, 36-38 
light curve bumps in, 15-16, 
18, 25-26, 35 
light curve phase in, 16, 25 
Los Alamos opacities in, 20, 
25 
luminosities of, 15-16, 20, 
23--24, 30-33, 36-39 
magnetic field in, 19-20, 22, 
27-29 
mass anomaly in, 15-20, 25, 
28-29, 34, 37-38 
masses of, 15-39 
beat, 16, 21, 36, 38 
bump, 15, 21-22, 26, 36, 
38 
double-mode, 27-29 
evolution-theory, 15, 
17-18, 20-24, 27-29, 
35-36, 38 
pulsation-theory, 15, 
17-18, 21-24, 28, 
35-36 
Wesselink-radius, 17, 21, 
30-33, 34-35, 37 
mass loss in, 17-18, 21, 39 
mass-luminosity relation for, 
18, 21-22 
membership in clusters and 
associations, 20 
mode coupling in, 27 
models of, 18, 27 
homogeneous, 22, 28-29, 
34-36, 38 
inhomogeneous, 22, 29, 
34-36, 38 
mode switching in, 29 
multiple-mode behavior of, 
29, 35 
nonradial modes in, 19-20 
period-color relations, 38-39 


period-luminosity-color 
relations, 16, 22, 37-39 
period-mean density 
relations, 16-17, 21, 26 
period-radius relations, 37, 
39 
periods of, 15-16, 19, 21, 
23-24, 26-33, 37, 39 
ratios of, 16-18, 20, 26-29, 
37 
photometry of, 16, 21, 28 
pulsational instability in, 19 
pulsational instability strip 
for, 18, 20, 29, 34, 38 
blue edge, 22, 39 
red edge, 29, 39 
width of, 27, 38 
pulsation theory for, 25-26 
radii of, 16, 23, 27-28, 
30-34, 36-37 
resonances in, 26-28 
rotation of, 18 
second overtone mode in, 16, 
26 
surface temperatures of, 15, 
17-18, 21-25, 28-31, 35, 
37-39 
triple-mode, 19, 27, 29 
turbulence in, 16 
velocity curve bumps in, 15, 
25-26, 35 
Wesselink radii of, 16, 28, 
36-37 
Ceres, 69 
Charge exchange, 227, 233 
Chromospheres of stars, 439-83 
acoustic waves in, 441, 447, 
458-62, 464, 482-83 
asymmetries in spectra of, 
471-75 
in close binary systems, 
476-80 
continuum radiation in, 
440-42, 447, 460, 467, 
482 
definition of, 440-42, 444 
dissipation of energy in, 
441-42, 445, 483 
EUV radiation from, 443, 
445 
extent of, 440 
flow patterns in, 470-75, 479, 
483 
heating of, 439-45, 455, 
458-60, 464-66, 472, 
478, 482-83 
hydrodynamic waves in, 458 
infrared emission from, 446, 
460, 471 
inhomogeneities in, 451, 
461-62 





magnetic fields in, 442, 445, 
460-61, 476-83 
mass column density in, 456, 
464, 469-70, 477 
models of, 439, 441, 449, 
451, 454-55, 457-58, 
460-61, 466, 468, 477, 
482 
radiative equilibrium in, 441, 
455 
radiative loss from, 442, 
444-45, 455, 458-62, 
481-83 
spectral lines of, 439-42, 
444-51, 454-78, 480-83 
temperatures in, 441-42, 
450-53, 456, 458-61, 
468, 470, 474, 478, 483 
gradient of, 442, 454-55 
thermal conduction in, 
442-43, 445 
turbulence in, 455, 464-65, 
468-71 
ultraviolet radiation from, 
443, 446-47, 460, 479 
variability in, 480-81 
velocities in, 470, 475, 479 
winds in, 444-45, 447, 
474-76 
X-rays from, 442-43, 445, 
447-48, 479 
Circumstellar matter, 78, 
263-66, 268-71, 273, 
275-82, 284, 416-17, 429, 
473-75 
CIT 6, 264, 266, 279 
Comets 
formation of, 78 
Compton catastrophe, 347, 349 
Compton scattering, 313, 347, 
350, 352, 538, 540, 542, 
544-45, 547-51, 556, 
558-59 
Condensation temperature, 
269 
Copernicus satellite, 400, 
446-47, 450, 459, 463, 473 
COS-B, 289, 314 
Cosmic Background Explorer, 
531-33 
Cosmic background radiation, 
489-533, 537-59 
anisotropy of, 537-38, 
552-53 
large-scale, 490, 495, 
519-30, 533 
small-scale, 519, 537-38 
atmospheric interference 
with, 490-91, 497-502, 
507, 509, 512, 514, 
516-17, 521, 524, 531 
brightness temperature of, 
540-53, 554, 557-58 
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discovery of, 489, 537 
isotropy of, 489-91, 519-21, 
527, 530 
measurements of, 489-533, 
538, 547-48, 550-53 
high-frequency, 494, 
496-98, 500, 502-3, 
507-18, 527, 531, 533 
low-frequency, 490, 
495-97, 500, 503, 
506-7, 533 
polarization, 489-91, 
510-13, 530-31 
polarization of, 489-91, 
510-13, 530-31, 537, 
555-56 
spectrum of, 489-96, 503, 
507-8, 510, 514-18, 
520-21, 533, 537-38, 
540-59 
distortions of, 489, 515-16, 
540-41, 543-50, 555 
temperature of, 493, 508-9, 
515-16, 518-20, 529 
Cosmic rays, 225-26, 242, 244, 
255, 289-316, 422, 424, 
426 
abundances in, 290, 301, 305, 
309-10, 399-400, 416, 
422-25, 427, 433-34 
acceleration of, 291-92, 307, 
423 
adiabatic losses in, 308 
age of, 290, 307, 309, 311 
anisotropy of, 389-90, 299, 
312, 316 
antiprotons in, 311 
bubbles of, 299-302 
closed model of, 290 
collisions of, 293, 296, 297 
composition of, 290, 304-9, 
311 
elemental, 289, 305-6, 
308 
isotopic, 289, 309 
compound diffusion of, 
298-99 
confinement of, 289, 291-92, 
295, 299, 308-9, 316 
convection of, 293, 301, 308 
Coulomb interactions of, 305, 
308 
diffusion of, 292-96, 298, 
307-9, 312-13 
diffusion model of, 290-91, 
299-300, 306, 309-11 
distribution of, 289, 304, 316 
dynamical halo model of, 
290, 308-9 
electrons in, 289-90, 310-11, 
313-14 
escape of, 290, 305, 307-9 
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exclusion from interstellar 
clouds, 291 
extragalactic model, 291 
gyration radius of, 291-92, 
307 
injection spectrum of, 306, 
311 
interactions with interstellar 
matter, 289-90, 310-11, 
313 
intergalactic, 542, 544 
leaky-box model, 290, 293, 
297, 300, 305-6, 309, 
311-12 
mean amount of matter 
traversed, 294, 298, 300, 
304-7 
mean density of matter 
traversed, 301 
measurements of, 289, 305-6, 
311, 316 
momentum transfer by, 
300-1 
nested leaky-box model, 290, 
300, 306, 311 
number density of, 292, 294, 
315 
pi mesons in, 313 
pitch angle of, 292, 294, 296, 
298, 300 
positrons in, 289, 311 
pressure of, 300, 302-3 
primary nuclei in, 290, 305-6 
propagation of, 290, 292, 
295, 298, 301, 305, 
307-9, 312, 422, 424, 
426 
proton spectrum in, 306, 310 
radioactive isotopes in, 310 
relativistic, 289, 300, 307, 
313 
secondary nuclei in, 290, 
305-6, 310 
solar modulation of, 305, 
309, 314 
sources of, 289-91, 302, 306 
spallation reactions in, 305, 
308, 422-24, 426-27 
spectrum of, 289-90, 304-7, 
314, 316 
streaming of, 294-95, 312 
transport of, 298 
ultraheavy nuclei in, 289 
very high energy, 316 
Crab nebula, 10, 332, 347 
CRL 618, 275, 278, 283 
Cross sections, nuclear, 305, 
308 
Cyclotron radiation, 349 
Cygnus A, 168-71, 179-80, 
195, 208, 213 
Cygnus Loop, 233-34, 240-42 
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D 


Deceleration parameter, 538 

Degenerate electron gas, 363 

Delta Scuti stars, 17, 378, 446, 
475 

Diffuse galactic background, 
332 

Diffusion coefficient, 291, 293, 
296, 298, 307-8, 313 

DI Herculis, 134-35, 138 

Dione, 66-67, 70 

Doppler cores of spectral lines, 
464, 466-68 

Doppler effect, 544-45, 550, 
554, 556 

Doppler redistribution, 465-68 

Drift velocity, 292, 303 

Dust grains, 77-78, 84-85, 107, 
222, 238, 240, 242, 250, 
253, 264-273, 275-80, 
505-6, 527, 532-33, 541, 
550 

Dwarf novae, 115 


E 


Earth 
bow shock of, 228-29, 231 
formation of, 88, 99, 101, 
104-5, 108 
Einstein X-ray Observatory, 
195, 212, 229, 234 
Envelopes of late-type stars, 
263-84 
Epsilon Eridani, 448, 456-57 
EQ Virginis, 461, 479-80 
Escape velocity, 86-87, 91-94 
Extended radio emission, 
165-213 
Extensive air showers, 316 
Extragalactic radio sources, 
165-213 
structure of, 165-71, 177-78, 
189, 206 


F 


Faraday polarization, 349 
Faraday rotation, 332-33, 
349-50 
Fermi acceleration, 255-57, 351 
Flux-freezing conditions, 224 
Fokker-Planck equation, 107 
Formation of planets 
see Giant planets, formation 
of; Terrestrial planets, 
formation of 
Fornax A, 173, 194, 209 
Fourier transform spectrometer, 
510, 532 
Free-fall time, 302 
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Free-free emission, 503, 504 
See also Bremsstrahlung 
FU Orionis stars, 12 


G 


Galactic ring, 408-9, 412-14, 
431-32, 434 
Galactic wind, 300-1 
Galaxies 
clusters of, 166, 169, 173, 
175, 190, 192, 209-11, 
538, 544-45, 550-55 
halos of, 175-76 
compact radio cores of, 
169-72, 174, 193-97, 
200, 202-3, 206-7, 211 
elemental and isotopic 
abundance ratios in, 
406, 432, 435 
elliptical, 165, 170, 173, 194, 
208, 329, 336, 343, 355 
evolution of, 1, 7, 10-12 
formation of, 1, 7, 10, 12, 
540, 544 
halos of, 322 
jets in, 321-22, 332, 335, 
338, 349, 351-55 
nuclei of, 10-11, 169, 181, 
194-95, 206, 211-13, 
257-58, 321, 323, 
332-34, 341, 352, 354, 
542, 554 
optical observations of, 170, 
172, 182-83, 193, 
202-11 
radio emission from, 
165-213 
see also Radio galaxies 
Seyfert 
see Seyfert galaxies 
spiral, 165, 194 
spiral arms of, 313 
SO, 194 
Galilean satellites, 43, 66-67, 
72 
Gamma rays, 289, 304, 312-15 
Giant planets 
atmospheres of, 43-48, 
51-65, 67 
chemical composition of, 44, 
41, 53-57, 60-63, 65, 
72, 105-6 
evolution of, 44-45 
formation of, 78, 83, 88, 89, 
106 
spectra of, 45-46, 49-53, 
57-65 
Gravitational focusing, 92 
Gravitational perturbation, 
92-93, 95-97, 100, 103-4 
Gravitational radiation, 520 


H 


H II regions, 10, 219-21, 
238-39, 243-44, 252, 296, 
389, 419-20, 435, 503-4, 
533 

HEAO satellites, 229, 367, 387, 
447-48, 554 

Heavy elements 

production of, 399-400 

H-H objects, 238-40, 242-43 

Hill sphere, 108 

H-R diagram, 18, 277, 378, 
383, 446, 448-49, 473 

Hubble constant, 323, 330, 538, 
554 

Hubble time, 543, 547 

Hyades, 382-83 

Hydromagnetic waves, 226, 
292, 294-96, 304, 308 

Hydrostatic equilibrium, 302 


I 


Iapetus, 66-67, 70 
Ices, 67, 72 
Infrared excess, 78 
Infrared spectroscopic 
observations, 43-74 
Instability, 294, 303-3 
Intercloud medium, 293-94, 
297, 304, 389 
Interferometry, 167-69, 510-14, 
517, 532 
Intergalactic medium, 169, 
177-79, 190-91, 193, 197, 
204, 211, 540, 550-54 
cooling of, 547, 557 
heating of, 540, 542-44, 552, 
557 
ionization of, 540-42 
Interplanetary medium, 87, 
105, 295 
Interstellar medium, 78, 155, 
200, 399-435 
absorption and emission in, 
4, 400-9, 412-19, 421, 
429, 451, 472, 506 
abundance gradients in, 406, 
408-9, 415-16, 419-21, 
431-32, 435 
abundance variations in, 410, 
412, 414, 427, 432, 435 
chemical fractionation in, 
400-6, 410, 412, 416-17 
chemical reactions in, 400-2, 
406, 414, 417 
clouds in, 399-405, 409-17, 
421, 432-55 
collisions of, 221, 235, 
252-53, 258 





CNO elements in, 401-3, 
406-24, 427-35 
cooling rate of, 298 
dense (molecular) clouds in, 
399-405, 409-17, 421, 
432-55 
depletion in, 400, 418, 428, 
413 
deuterium in, 401-3, 414-16, 
427-29 
diffuse radio emission from, 
503-4, 521, 524 
enrichment of, 400, 416, 418, 
421, 430 
evolution of, 399, 406, 416, 
427-28, 430, 434-35 
FUV radiation in, 237, 244, 
247, 252 
hydrogen in, 293, 305, 
313-15 
iron-group elements in, 
422-24, 426, 433, 435 
isotope abundance ratios in, 
399-400, 403-15, 
417-20, 422-35 
magnetic fields in, 221, 
223-28, 230, 232, 240, 
254-55, 503 
masers in, 252-53 
molecules in, 400-1, 403-4 
neon in, 424, 433-34 
nuclear abundances in, 
399-435 
models of, 404, 427, 432 
uncertainties in, 409-10, 
414, 419, 422, 432, 
435 
polarization in, 329, 337, 
346, 352 
radiation field in, 264, 275 
reddening by, 21, 38 
shock waves in, 219-258 
silicon and sulfur in, 401, 
406-14, 417-20, 423-25, 
431-35 
tunnels in, 304 
ultraviolet radiation in, 234, 
247, 403 
Invariance principles, 1-4, 
11-12 
Inverse problems, 1, 5-7, 12 
lo, 66, 73 
Ion-cyclotron resonance, 295 
Ion gyroradius, 230 
Ionization, 224, 244, 297 
IRC+10216, 264-66, 268, 
271-72, 275-76, 280-82, 
416-17, 419, 431 
IRC+10420, 274, 276-77 
IUE satellite, 269, 369, 376, 
385, 400, 445-51, 457, 
459, 463, 477-78 
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J 


Jacobi parameter, 104 
Jeans criterion, 81-82, 84 
Jupiter 
formation of, 83, 88-89, 
105-6 
infrared observations of, 
43-46, 48-58, 60-61, 65, 
73 
vertical convection in, 54-55, 
61 


K 


Kelvin-Helmholtz instability, 
204 

Keplerian motion, 5, 90, 92, 
94-95, 99, 106 

Kolmogorov spectrum, 296-97 

Kompaneets equation, 556, 558 

Kraichan spectrum, 297 

Kuiper Airborne Observatory, 
47, 51, 58, 67, 74 


L 


Lambda Andromedae, 454, 
477, 479 
Landau damping, 295-96 
Large Magellanic Cloud, 234, 
240-41, 243 
Larmor frequency, 292 
Larmor radius, 228 
Late-type stars, 263-84, 446, 
466, 473 
carbon in atmospheres of, 
265-55 
chemical composition of, 
263-65 
chromospheres of, 268-71 
freeze-out model of, 265 
infrared emission from, 263, 
265-69, 271-77, 279-80, 
282, 284 
isotope abundances in, 263, 
266-67 
microwave and radio 
emission from, 263, 
265-66, 269, 271, 
275-276, 279-80, 282 
optical observations of, 
269-70, 279, 284 
physical properties of, 263 
spectra of, 263-64 
Liouville theorem, 304 
Lunar occultations, 143-44, 
167, 272, 275 
Lyman continuum, 2, 236, 444, 
451 
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Lyman lines, 2, 444, 449, 451, 
456-57, 463, 474, 481, 
541-42 


M 
M 31, 22 
M 87, 168, 173, 179, 186, 
194-95, 197, 201, 203, 
206, 212, 258, 322, 332-33 
Mkn 180, 342-43 
Mkn 421, 343, 353 
Mkn 501, 338, 341, 343 
Mach number, 221, 224, 
229-32 
Magellanic Clouds, 22 
see also Large Magellanic 
Cloud; Small Magellanic 
Cloud 
Magnetic field 
in active extragalactic 
objects, 348-50, 352 
in chromospheres of stars, 
442, 445, 460-61, 
476-83 
extragalactic, 299 
in interstellar medium, 221, 
223-28, 230, 232, 240, 
254-55, 289, 291-94, 
297, 299, 303-4, 313, 
422, 503 
fluctuations of, 292, 295, 
298 
inhomogeneities in, 292, 
298-99, 304, 312-13 
lines of force, 225, 
298-300, 312 
in protoplanets, 80-81, 86 
around stars, 275-76 
turbulence of, 298-99 
Magnetic mirrors, 255-56 
Magnetoacoustic waves, 297 
Magnetosonic waves, 296 
Main-sequence stars 
see Stars, main-sequence 
Markarian galaxies, 341 
Mars 
formation of, 88, 101, 105 
polar caps of, 67 
Masers 
circumstellar, 263, 274-84 
interstellar, 252-53 
Maunder minima, 481 
Maxwellian velocity 
distribution, 95, 22, 227, 
229, 550-51, 556 
Maxwell’s equations, 223 
Mercury 
formation of, 101, 105, 107 
Meteorites, 70, 73, 79, 105, 
110, 400, 424, 435 
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Michelson interferometry, 143, 
510-14, 517, 532 
Microturbulence, 302 
Microwave background 
radiation 
see Cosmic background 
radiation 
Milky Way galaxy 
center of, 311, 408, 412-14, 
428, 431-32, 434 
corona of, 295, 197, 300-1 
disk of, 291, 293-94, 297, 
302, 307-8, 313-14, 408, 
420, 432, 504-6, 549 
halo of, 299, 309, 313-14, 
316, 421 
Minerals 
in planets, satellites, and 
asteroids, 45, 67, 69, 72 
Mira-type stars, 264, 268, 272, 
276, 278-79, 281-84 
Molecular clouds, 78, 228, 244, 
250, 265, 268, 280, 
399-405, 409-17, 421, 
432-33, 435 
Molecules 
in atmospheres of giant 
planets and their 
satellites, 44-48, 51-63, 
65, 67 
dissociation of, 244-47 
formation of, 221, 244-47, 
252 
Moon 
formation of, 105, 109 
Multiple Mirror Telescope, 379 


N 


N 49, 239, 241-42 

Neptune, 43-44, 46, 61, 63-65 

Neutron stars, 363, 383, 426 

NGC 315, 179, 201, 204-5 

NGC 1068, 343-45, 352 

NGC 1265, 173, 175, 191, 198, 
204-5, 209 

NGC 1275, 195, 197, 209, 258, 
323, 329, 338, 342-44, 
354-55 

NGC 4151, 343-45 

NGC 5128, 195, 197, 209 

NGC 6251, 168, 195-96, 198, 
204, 206 

NGC 7027, 266, 278, 283 

Nonthermal emission, 368 

Novae, 115, 427, 430 


oO 


OB stars, 78 
OJ 287, 337-39, 342, 354 
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Orion nebula, 78, 239, 250, 
258, 413, 503 
OSO satellites, 289, 314, 462 


P 


Parker instability, 302-3 
Partial redistribution radiative 
transfer, 451, 455, 465-66, 
475 
Perseus cluster, 173, 176, 
191-92, 197, 323 
PHL 5200, 322, 337, 341, 346 
Photodesorption, 238 
Photodissociation, 264, 275 
Photoionization, 219, 232, 235, 
237-39, 242-44, 257 
Photolysis, 61 
Photon diffusion, 545, 547 
PKS 0521-36, 329, 331, 343, 
354-55 
Plages, 454-56, 460-61, 466, 
477-78, 482 
Planck spectrum, 497, 515, 
520, 527, 545-46 
Planetary embryos, 87, 100-1, 
104-5, 108-9 
Planetary nebulae, 8-9, 238-39, 
266-68, 275-84, 381-83, 
400, 416-21, 427, 429 
Planetary nebula stars, 383-84 
Planetesimals, 72, 88-89, 92, 
99, 105-10 
density of, 81, 98 
mass of, 81-86, 90-94, 98, 
100, 107-10 
number of, 101-3 
orbital semimajor axes of, 95, 
97, 99-104 
size of, 83, 91, 94, 96, 101, 
103, 106-7, 110 
Planets 
albedos of, 63-64 
giant 
see Giant planets 
photometry of, 53, 67, 71 
temperatures of, 44-45, 47, 
53-54, 57, 61 
terrestrial 
see Terrestrial planets 
Plasma instabilities, 221, 
230-31, 257 
Plasma oscillations, 295 
Plasma turbulence, 219, 256-57 
Plasmons, 169, 193, 200, 211 
Pleiades, 7, 382 
Pluto 
infrared observations of, 44, 
67, 72 
Polarization, 268-69, 275-76, 
329, 337, 346, 352 


Pre-planetary nebulae, 282-84 
Primeval fireball, 489, 519, 537 
Procyon, 117, 119-20, 153, 
365, 367-68 
Protoplanets, 80, 82-83, 86, 92 
giant gaseous, 80, 89 
rotation of, 81 
Protosolar nebula, 406, 412, 
435 
Protostars, 228 
Protostellar nebulae, 267, 280 
Protosun, 82-83 
Pulsars, 115, 280, 383 
Pulsation instability strip 
see Cepheid variable stars, 
pulsation instability strip 
for 


Q 


Quasars, 10-11, 165, 169, 
171-72, 193-95, 198, 200, 
203, 207-9, 235, 258, 
321-22, 335-38, 340, 343, 
346, 350-56, 540, 542 

see also RADIO SOURCES 
at end of Index 


R 


Radiation pressure, 244, 441, 
474 
Radiative transfer, 1-4, 11-12, 
237, 249, 451, 455, 
465-66, 475 
Radio-continuum emission, 
294, 313-14 
Radio galaxies, 165-213, 321, 
335, 354-55 
ages of, 186-87 
beaming of energy in, 170 
double sources in, 170-73, 
193-94, 196, 198, 207, 
331, 334-35, 339, 346, 
349, 351-55 
dust lanes in, 209 
edge brightening in, 171-72, 
177-81, 190, 200, 205, 
209, 212 
edge darkening in, 172, 174, 
179 
ejection of compact objects 
from, 193 
Faraday rotation in, 187-88, 
203 
head-tail, 169, 173, 194 
hot spots in, 169, 171, 179, 
181, 183, 189, 192, 212 
in situ acceleration in, 
186-87 
jets in, 170, 172, 189, 
196-98, 200-6, 212 





linear size of, 180 
lobes of, 169, 170, 181, 183, 
192, 202, 211, 331, 
334-35, 346, 349, 
351-52, 354-55 
magnetic fields in, 170, 
182-83, 185-90, 192, 
203-5 
minimum energy condition 
in, 182-83, 186 
models of, 170 
morphology of, 166, 169-70, 
177-78, 186, 200, 
209-211 
polarization of, 167, 170, 
181, 187-90, 192-93, 
197, 203-4, 209 
source confinement in, 
183-85, 190 
spectra of, 171, 178, 183, 
189, 192, 194-97, 203, 
206, 212 
synchrotron emission from, 
177, 182, 185-87, 193, 
202-3, 205 
tailed, 173-78, 189-91, 198, 
210-11 
X-ray emission from, 185, 
190, 197, 203, 211-12 
See also RADIO SOURCES 
at end of Index 
Radionuclides, 45, 72 
Rankine-Hugoniot relations, 
223 
Rayleigh-Jeans spectrum, 
490-91, 494-96, 537, 541, 
543, 545-46, 549-51, 558 
Rayleigh scattering, 63 
Rayleigh-Taylor instability, 
251, 254, 303 
Receivers 
radio, 491, 494, 496-97, 507, 
509-10, 521, 524, 527, 
530, 532-33 
Red giant stars, 18 
Relativistic bulk motion, 321, 
334, 342, 349, 351-56 
Resolution 
spatial, 45, 53 
spectral, 48-49, 52-53, 
57-59, 62-63, 66-67, 71, 
73 
Resonant scattering, 237 
Rhea, 66-67, 70 
Roche density, 81 
Roche limit, 84, 105 
Roche lobe, 142, 157, 159 
RR Lyrae stars, 26 
RS CVn stars, 140, 447, 450, 
456-57, 460-61, 476-79 
RX Herculis, 124, 132-33 
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Ss 


Safronov steady-state velocity, 
92-96 
SAS-2 satellite, 289, 314 
Satellites 
composition of, 67 
infrared observations of, 
43-46, 48, 66-67 
surfaces of, 44-45, 66-68 
Satellite systems, formation of, 
78 
Saturn 
formation of, 83, 88-89, 
105-6 
infrared observations of, 
43-44, 46, 48, 50-51, 
57-65, 73 
rings of, 67, 70 
Scale height, 291, 294, 303 
Scattering of light, 56, 62, 65, 
268-9, 273, 275, 278 
Scintillations, 166, 192, 296 
Seyfert galaxies, 11, 194, 
321-22, 340-46, 350, 352, 
356 
Shock front, 221, 223-24, 228, 
237, 245, 254-55 
Shock thickness, 227-28, 231 
Shock waves 
acceleration of particles in, 
255-56 
collision-dominated, 222, 251 
collisionless, 222, 227-32 
cooling behind, 226-27, 233, 
236, 245-50 
dissociative, 245-46, 248 
excitation process in, 236 
hydromagnetic, 224 
infrared emission from, 235, 
243-33, 248-50 
interstellar, 219-58, 304-5, 
307-8 
jump conditions in, 219, 
222-26, 229 
laminar, 230 
nondissociative, 248 
nonradiative, 219, 226, 
232-34, 241-253 
post-shock relaxation layer 
in, 221-22, 226 
precursor radiation in, 
221-22, 235-37 
preshock ionization in, 236, 
240 
propagation of, 219, 221, 
233, 254 
radiation from, 221, 225-26, 
232, 235, 237-43, 248, 
250-51, 253 
radiative, 220, 226, 234-35, 
241, 251, 253-54 
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radio emission from, 250-51 
in stellar atmospheres, 264, 
268, 271 
stability of, 253-55 
strength of, 221, 248 
turbulent, 230 
Silicates, 67, 72 


Sirius, 120, 153, 363, 365, 367, 


386-87 
SIRTF, 74 


Skylab, 375 


Small Magellanic Cloud, 
240-42 
Solar circle, 314-15 
Solar faculae, 483 
Solar flares, 255, 257, 423-24, 
442, 456 
Solar nebula, 45, 57, 72, 77, 
79-80, 82-83, 88-89, 
105-6, 109-10 
density in, 82 
dust layer in, 83-85, 89, 107 
gaseous, 80, 109-10 
gas-free, 80, 89, 96, 98-100, 
105, 107 
temperature in, 83, 109 
Solar wind, 232, 289, 308, 312, 
424 
Space Telescope, 213 
Spectra 
laboratory measurements of, 
47, 56-57, 59-62, 67, 73 
Spectral line formation, 57, 
61-62 
Spectral reflectance, 70, 72 
Spica, 138, 145 
Spinars, 351 
Spiral density wave, 221, 251 


Star clusters, 7-9, 365 


Stars 

abundance of elements in, 
400 

active-chromosphere, 461 

ages of, 160, 480 

AM CVn variables, 374 

angular diameters of, 117, 
120, 153, 269, 272, 276, 
279, 284 

associations of, 9-10 

BEM flux scale for, 117, 
119-20 

binary 

see Binary stars 

birthrate function of, 380, 
382-83, 394 

blue helium, 18 

bolometric corrections for, 
116-120, 148, 159 

carbon-rich, 264, 266-67, 
272, 274-75, 280-82 

Cepheid variable 

see Cepheid variable stars 
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chromospheres of 
see Chromospheres of stars 
circumstellar envelopes of, 
78, 263-66, 268-71, 273, 
275-82, 284, 416-17, 
429, 473-75 
color excess of, 124, 126-31, 
136-37, 139, 156 
color index of, 117-21, 
123-33, 136-39, 141-42, 
144-45, 148-52, 156, 
158, 474 
composition of, 120, 125, 
160, 439, 465, 480 
C/O ratio in, 264, 282-83 
coronae of, 268-71, 441-43, 
445, 447-48, 457-58, 
462, 474-75, 480, 483 
degenerate 
see White dwarf stars 
Delta Scuti, 17, 378, 446, 
475 
disk population, 79, 120, 366, 
383, 393 
dust grains in atmospheres 
of, 265, 267-70, 272-73. 
275, 277, 280, 283, 447 
dwarf, 446-47, 450, 455-56, 
461 
early-type, 219, 441, 447-48 
effective temperatures of, 
118-21, 124-32, 136-41, 
144, 150-51, 156, 
158-59 
ejection of matter from, 
8-11, 268, 271, 274, 
277, 279, 281, 283, 400, 
416, 429-30 
evolution of, 1, 7, 10, 12, 
263, 281 
flare, 6-7, 12, 450 
flares in, 447, 476-79, 
481-82 
formation of, 1, 7, 10, 12, 
77-78, 251-52, 280, 380, 
382-83, 549-550 
giant, 142-43, 159-60, 430, 
441-42, 444, 447, 456, 
461, 472, 474 
halo population, 366-67, 383, 
393 
high-velocity, 296 
inner atmospheres of, 442-43 
late-type 
see Late-type stars 
long-period variable, 269, 
271, 281-82 
luminosities of, 117, 119-20, 
124-33, 136-37, 139-44, 
149-53, 145-60, 439, 
450, 459, 462-63, 480 


M dwarf, 117, 146, 152, 264, 
269-71, 274, 276-79, 
282-84, 365, 368, 446, 
450-51, 456-57, 476 

magnetic, 296 

magnetic fields in, 275-76 

main-sequence, 34, 117-24, 
133, 149, 153, 159, 380, 
442, 445-46, 448, 450, 
455-58, 461, 472, 
475-76, 480, 483 

masses of, 115-60, 429 

determination of, 116, 122, 
124, 134-35, 143-44, 
149, 153, 155, 159 

mass loss from, 244, 263, 
265-66, 268, 270-73, 
277-82, 400, 406, 416, 
418, 427, 435, 474 

metal-poor, 399, 429-30, 434 

metal-rich, 399 

Mira-type, 264, 268, 272, 
276, 278-79, 281-84 

moving groups of, 115 

multiple, 283-84 

nucleosynthesis in, 266, 
399-400, 412-13, 416, 
419-21, 427-35 

explosive, 427, 433-34 

OB, 78 

outer atmospheres of, 442-43 

oxygen-rich, 264-65, 268, 
272, 274, 280-81 

parallaxes of, 115, 121, 142, 
145-54, 160 

photometry of, 116-17, 
122-25, 133-35, 140, 
142, 148-49, 158-59 

photospheres of, 263-65, 
268-70, 272-73, 276, 
284, 441-44, 447-48, 
455, 458, 460 

Population I, 120, 381, 416, 
418 

Population II, 416 

pre-supernova, 282, 418-19, 
426, 433 

pulsation of, 269, 271, 278, 
281 

quiet-chromosphere, 461 

radiation pressure in, 270-71, 
274, 278, 279-80 

radii of, 120-44, 149-53, 
155-60 

reddening in spectra of, 135, 
138 

red-giant, 18 

rotation of, 275, 279, 439, 
455, 477-78 

RS CVn, 140, 447, 450, 
456-57, 460-61, 476-79 


S-type, 264, 282 
semiregular red variables, 
271 
speckle observations of, 
142-44, 147 
spectra of, 439-78, 480-83 
width-luminosity relation 
in, 462-64, 466, 
469-70 
see also Chromospheres of 
Stars 
spectral type of, 117-19, 
121-22, 124-33, 136-41, 
144-56, 158, 160 
spectroscopic observations of, 
116-17, 121-23, 125, 
133-35, 140, 142-45, 
155, 160 
subdwarf, 364, 373-74, 381, 
383-84 
subgiant, 120, 140, 155 
supergiant, 142, 441, 444, 
446-47, 457, 466, 
468-70, 474-75 
surface gravity of, 120, 124, 
439, 447, 458-60, 
464-66, 468, 483 
symbiotic, 283-84 
transition region in, 443-46, 
448-49, 457-58, 462, 
473, 477-78 
T Tauri 
see T Tauri stars 
turnoff masses of, 365 
ultraviolet excess in, 125 
visual flux of, 120-21, 133, 
148, 152-53, 159 
visual observations of, 
115-16, 122-23, 132, 
143, 145-46, 148, 159 
white dwarf 
see White dwarf stars 
W Ursae Maioris, 115, 138 


Stellar winds, 219, 243, 252, 


296 


Stokes parameter, 338, 530-31 
Sun 


chromosphere of, 439, 445, 
448, 451-53, 455-56, 
458, 462, 470-71, 
477-78 

color index of, 117 

formation of, 77-78, 105 

ultraviolet radiation from, 
88-89 


Sunspots, 480 
Supermassive objects, 193, 351, 


427 


Supernovae, 221, 234, 252, 


281-82, 377, 400, 406, 
416, 419, 427, 429-30, 434 





Supernova remnants, 220-21, 
225, 229, 231-35, 238-43, 
250, 254-55, 267, 280, 
400, 416, 418, 427, 503 

Suprathermal particles, 255-57 


Synchrotron emission, 177, 182, 


185-87, 193, 202-3, 205, 
225, 312-13, 332, 344, 
346-50, 352, 503, 533 


¥ 


Terrestrial planets 
formation of, 77, 79-80, 
83-91, 94-98, 100-10 
collisions in, 85-95, 100, 
103-105, 107, 110 
eccentricities of orbits in, 
79, 90-91, 94, 97, 
100-1, 109 
gas drag in, 85, 87, 103, 
106-7, 109-10 
gas phase in, 77, 88-89, 
106, 110 
gravitational instability in, 
77, 80-85, 88-89, 110 
heat sources in, 79, 105 
inclinations of orbits in, 
79, 91-92, 94, 100-1, 
109 
intersection of orbits in, 
107-9 
jet streams in, 104 
orbital angular momentum 
in, 80, 82 
rotational instability in, 85 
spin angular momentum 
in, 80, 85 
sticking in, 85-87, 101, 
107 
sweeping-up in, 86 
time scale of, 83, 96, 99, 
100, 104-6, 108-9 
turbulence in, 83-84 
primordial atmospheres of, 
109-10 
Tethys, 66-67, 70 
Thermal conduction, 223, 225, 
227, 229, 297 
Thermal instability, 253-54 
Thomson scattering, 542, 550, 
556 
Tidal disruption, 82, 105 
Titan 
infrared observations of, 44, 
46, 61-65, 67, 
Triton, 44, 61 
T Tauri, 242-43, 450 
T Tauri stars, 9, 12, 240, 242, 
252, 447, 457, 476 
T Tauri wind, 88 
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TU Cassiopeae, 16, 28-29 
Turbulence 
interstellar, 296-99, 302-3 
Twenty-one-centimeter 
emission, 313 
Tycho’s supernova remnant, 
229, 233, 257 


U 


Uhuru satellite, 343 
Universe 
energy density in, 538-41 
evolution of, 7-8, 537-40 
mass density in, 538-41 
models of, 8, 540 
nuclear reactions in, 540 
perturbations in, 537-38, 
545, 548, 555 
recombination in, 541-42 
temperature of, 538, 540-59 
X-ray observations of, 538, 
550, 553-54 
U Ophiuchi, 134-35, 138 
Uranus 
infrared observations of, 
43-44, 46, 61-65 
UV Ceti stars, 447 
UX Arietis, 477-79 


Vv 


V 1016 Cygni, 282-84 

V 367 Scuti, 16, 28, 35-36 

Vega, 120, 447-48 

Vela X, 234, 241-42, 258 

Venus 

formation of, 88, 101, 104-5 

VLA, 167, 172, 199, 201, 212 

VLBI observations, 168, 195, 
212, 276-77, 284, 329, 
332, 334-35, 342, 347, 
349, 351, 355 

Volatiles in solar system, 45, 
67, 81, 110 

Voyager spacecraft, 67, 73 

VX Sagittarii, 270, 274-75 

VY Canis Majoris, 274-75, 277 


Ww 


Waves 
damping of, 293-95, 297, 301 
Westerbork telescope, 167, 171, 
173, 175, 191, 198, 210 
White dwarf stars, 153, 160, 
284, 363-94 
absolute magnitudes of, 365, 
367, 380, 390-94 


accretion of interstellar 
matter by, 374, 384, 
386-90, 393 
ages of, 367 
atmospheric opacities of, 373, 
375, 390-91 
Balmer lines in spectra of, 
365-66, 369-72, 375, 
377 
in binary systems, 365, 367, 
374, 379, 393-94 
birthrate of, 380, 382, 384, 
391, 393 
black degenerate, 394 
Chandrasekhar mass limit in, 
363, 381 
in clusters, 365 
colors of, 364-67, 369, 
373-15, 377, 380, 393 
composition of, 366, 368, 
370-78, 381, 387-88, 
390 
convection in, 370, 373-75, 
385-91 
cooling of, 371, 379-80, 
389-91, 393-94 
coronae of, 368, 384, 386-87, 
389-90 
Coulomb effects in, 391 
crystallization in cores of, 
391, 393 
DA-type, 365-73, 377-78, 
381, 383-85, 387-88 
densities of, 363, 373 
diffusion in, 373, 384-85, 393 
discovery of, 364 
distances of, 367, 369 
dredging of matter in, 
387-88, 390 
EUV radiation from, 367, 
371, 373, 386 
evolution of, 374, 379-82, 
384-85, 388 
in close binary systems, 
365, 374, 381 
gravitational redshift in, 
370-71 
helium-atmosphere, 365, 368, 
372-75, 384, 386-88 
helium cores in, 381 
helium-rich, 366, 376, 379, 
384-86, 389 
hydrogen-atmosphere, 369, 
372, 375, 377, 379 
line profiles in spectra of, 
367, 375, 377 
luminosities of, 363, 365, 
367, 380, 390-94 
luminosity function of, 365, 
390-94 
magnetic fields in, 379-80, 
383, 389 
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mass distribution of, 371 
masses of, 364-65, 367-68, 
370-71, 374, 379, 
381-84, 389, 394 

mass loss from, 381-83, 
385-87, 389 

mass-luminosity relation for, 
363 

mass-radius relation for, 368, 
381 

model atmospheres of, 
369-75, 377, 384, 386, 
391 

numbers of, 367 

parallaxes of, 364-65, 367, 
369, 393 

precursors of, 374, 379, 383 

progenitors of, 380-83 

mass limit for, 382-83 

proper motions of, 364, 
392-93 

radiative acceleration in, 
384-86, 390 

radii of, 363-64, 367-68, 
371, 374 

rotation of, 296, 377, 379, 
381, 389 

spectra of, 364-73, 378-79, 
384, 388, 392 
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stellar winds in formation of, 
381-82, 384 

surface gravities of, 363, 
367-68, 370, 372-75, 
378, 384, 390 

surface temperatures of, 364, 
366-68, 371-76, 378-80, 
384-88, 390, 393 

thermal bremsstrahlung in, 
387 

ultraviolet flux from, 367-69, 
371, 373, 376, 384, 386, 
389-90 

variability of, 377-79 

velocities of, 365-67, 370, 
379, 388-89 

X-ray emission from, 365, 
367, 371, 384, 386-87 


Wien spectrum, 273, 490, 541, 


549-550 


Wilson-Bappu relation, 439, 


462-63 


Wolf-Rayet stars, 445 
W Ursae Majoris, 115, 138 


XYZ 


X-ray emission, 115, 221, 


229-34, 241, 294, 365, 
367, 371, 384, 386-87 


Zeeman effect, 499, 517 
Zeta Herculis, 148-49, 152 
ZZ Ceti stars, 377-79, 387 


RADIO SOURCES 


1400+-162, 334, 338, 342, 354 

3C 31, 172, 198, 202-5 

3C 47, 179-80, 188 

3C 83.1B, 173, 175, 190-191, 
201, 204-5, 209 

3C 129, 173, 190, 198, 201-2 

3C 219, 188, 198, 202, 204 

3C 236, 168, 179-80, 194-96 

3C 273, 167, 172, 195, 198, 346 

3C 279, 334, 338, 340-42, 346, 
353 

3C 345, 334-35, 338-42, 346, 
353 

3C 371, 331, 338, 342-43, 
354-44 

3C 390.3, 329, 331, 334-36, 
338, 342, 354 

3C 446, 338, 340-42, 346 

3C 449, 172-173, 179, 192, 
198-99, 201-2, 204 

3C 454.3, 338, 340-42, 346 

3C 465, 174, 176, 188, 198, 209 








